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(57) Abstract 

A Co film is deposited on a major surface of a wafer by a sputtering 
method which employs a high purity Co target which has a Co purity of not less 
that 99.99 %, preferably 99.999 %, and Fe and Ni contents not larger than 10 
ppm. The deposited Co film is turned to a Co silicide film which is in ohmic 
contact with the gate electrode, source and drain of a MOSFET with low 
resistances and causes little leak current 
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iC^>T\ 0. 2 5 /* mJ&I.TiV^/::^— ^« ^ 5 ^ n ^O^fr^~ ^"C» 
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y ="^MosFET©±sumfsiL, »:v^-c^<o^b*>y = ^K*ii5«a-e^ 
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*Co^j< M 0 3©tffi^f5i:, (Co) 

20 m=f-) ^-efflilRLt^ftSS 1 ©Site ol 1 6 i5i|Mt5. 

El 1 1 tt, ±IBC o h 1 0 3<D#«0*Cfc5 o ««£<D?F^T*^ffl-r 

5Co^- >f y Y 1 0 3Ji, HCo»g 9. 9 9 %a±T\ F et.il 
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25 (D^fta* 1 0 p pmTOt®, * L< ttC o^rt* 9 9.9 9 9 %<D 
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8 P<DZfr^h<DmmzC oSill6a *MjfctZ>a% 1 (OmUMte. R T A(R 
apid Thermal Anneal) V \ ^#fflM + , 5 2 S'CfiJLTfcB* 

NH 4 OH + H 2 0 2 7k}g$U m^XHC 1 +H 2 0 2 ffl * a, 

»y h^5,^>-^{cJ;oT, g^BSltigll 7*5j;i>^J^^ColiIl 6^*bfc 
[HI 3 fcjjW J: 5 S& 2 ©^S^ 3 r {d <fc 9 , CoSilHa^ 

io cosi 2 m i 6 b^ta^^^r^o i& 2 ogytasii, rta^iv\ ^ 
#11^^, sism^^6 so-so oti^Lt i &mmft? 0 

iHIt hfcffi, y — *33cfct>* KW ^cc»^n^n^tS{CC o S i 2 
ill 6 b^Mlfcnf-tMMOSFET^Wpft^lMOS FET 
Ott^iH, 111 5te, Co Si 2 Jt 1 6 b<0^— h^irCt^l cof^^LSM<tco 
15 M^^r^f ^v^T'fc^o C o ? — ?y Co^g 9.9 9 8%(DM¥&8t 
& {f-fyhB) t. 9 9. 9%<D{&l&m& (9~-f-y h A) t SMfcffl Ufc c * 



1 ( : US ppm) 



| ^ £ 


hA 


9-7y hB 


F e 


5 0 


4 


N i 


2 5 0 


6 


Cu 


< 1 0 


< 1 


A 1 


< 1 0 


< 1 


C 


< 1 0 


6 


o 


6 


5 0 


N a 


< 1 


< 0. 0 5 


K 


< 1 


< 0. 0 5 



20 

m^(DX. 5lw.$&gT9 9.9 9 8%CDiS5M^-y^ h BfrbnbtltzC o S i 
2 il6b(j: % CoSill6a0^1 M3lM&#t!feriS'h£ < % 5 0 0-60 
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-tLt^cf?, $%im&mm.m*&<mjzLxh^- h«$t<z>{£^c o s i 2 m 

5 t5M^<#<7, ^S^^ct^M^J^^^ii-^fcfefC. CoSi 2 mi 
6 b ojgup y - * «^tf;&D L^V^ffl iclS^-f- 6 c <b |c o fc c 
^SitS^^b^cfco-C. CoS i 2 J§1 6 b cDttV^i:^ <9 &B£lfc 

ftii^, »E&9 9. hAi»f>#p,nfcco s i t mtt. i&iias 

FEKoy- hm^, y^^itfKw^jifnciffiicc o s i 2 m^ 

15 MMJH-S^IBU CoW9 9. 9 9 "/o^Ui"?, F ejo^W i (D^m&fr 1 0 
p pmOT, £ b< ttC o*fi£rt*9 9.9 9 9%<Z>i«i*&KC o y h& 

m\t^z>*mt&<Dj&Miz.£ru^ <ssw^ d - ^ii^/i^c o >>!) k 

Jf 1 6 b^#P>tlS^)-C, hS^O. 25n m©W^CMO S F ET^fto 
20 |g| 1 6 {C^-T J: 9 ^mftmm l ±CfECVDfetg)| l 0 0 nm 

©t^y^viii 8%mmv. ^i:77Xvcvdm]|3 00-500 

nnKDgtffc^y a^JRl 9 Lit^. it^mWMM (Chemical Mechanical P 

olishing; CMP) fe-C^bv' y = 1 9 £ WB LXZcomffi Z> a 

25 ->'J =r>^l 9±teLjRff2 0 0 nm<£>PSG®|2 0 ^JtiLttv P SGi2 0 4> 
^7k#£l&*1-5/cft<D?|ft&ilS (^>^y>^) ^7 0 0-8 0 0t©iag®i 
T-fir^o #l£2ife^f&-m, CoSi , f§ 1 6 b cDfllff Sr-hfrKSfe^-TS - i # 
T*#5(?5r% ii5fi<D~>>^ y V^frofc^T^C o S i Jl6b©Iii5 
ffl]^J^n6»T\ CoSi 2 m 1 6 b(Z>~>- h&^if*£B5it-C*#5£#{::, 
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■f u i? ^ t — > £• [6] Ji t? # 3 , 

t>- n *^^f$:^i 4(D^tifn(D±m^mm : H2 lzm&vtz^ psg^2 

5 0<D_hg|S(c:^l«iE^2 mi€iaiH2 2 5rJf^i-5^{i> PSG 

BH2 OcD_h^tdCVDfeT'^l <DT i NH£?i< *i;j»U ^cDig&KlWgiSri^ 

t i NWi±iz.x/<y?v >?&xa i m&£xfm2(»T i Nm&mmLtz&. y 

* Y h^^^^lwt-r^2<^T i Ni, A 1 M&cfcTJ^ 1 COT i Nig£v< 

^tc, m i 8 iz7jk~t£ o mi mmb 2 2 (D_tmzm 1 mmmm2 3 

?L2 4^^-t-5 0 j^-c. %nmmwMm2 3<D±.mzm2m&$k2 5&m& 
-r^ztizxy). i2ii^ 2 5 i 1 1 iiai 2 2 1 ^i^n^t § 0 mi 
15 mm&mm2 3^ -y^ ^cvumx^m^ftmit^v ^^mxmm^. m2 
mmm 2 5 m 1 ®sa^ 22^ vwwxm&i-Zo 

mz.. 11910^5!^ ±mtmm\zLxm2mmB2 5(o±mzm2m 
mmmm2 m&(Dmm& £vmmii2 7 comfc&n<>±&. m2 

mmmmm2 e (o±^zm3mnm2 8 *wm-tz> 0 

20 ^CD^, H12 O^Tjk-tX pic. ^3jigHi^2 5 6D±§P^^3eP^^2 9^ 

co±fBic^4gia^3 1 &?«u £ (bizm4mmm3 1 o±gBi£gujf p»g: 
K3 2$rMu &m<D¥-mitte£xfmmi3 3<oMi&&?r<>tz&, m4mmm 
mm 3 2 <D±.mzm 5 ji 3 4 *tem.-tz> z. t k x <o , ^jfe^AKD^^ 

25 m«lni^«^ta^fi5ci-6. 
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(a) I)x A0±EICMO S F E T^MtSlS, 
5 (b) mm&<OCo?— ^f y V$:m^1t*'*y#}) >-^&(dj;oT, jiufe^zc/N 
W3k®-k«04>&< k titulHMOS F ET©^- httfe J:tF FW >co 

(c) ftu!a?^td^l (DfgWQiJi&JSLTC o t S i k SrSJCSS-fr-S r. t Mi 0 % 
I81EMO S F ET©^- V— J:T>' K>^y©*nfJl©*IIIC o 

10 > U KS SrJ^fifci- 

(d) flWECo«0*S^SP^Srl»*Ufc«, iiuI2?^M^2<^|ffc&3£J&L 
TsfflEC o i/Ut^ KjiSrte««tfbi-'5XSo 

Y<DC o*BSf*9 9. 9 9%JEJLLT?ai>!9»F e*fcM:N i W&^TJ|« 1 0 p p m$X 
Y(DCo mM\t 9 9.9 9 %^k±.Xh K> , F e So £ t>*N i 5 0 p p m« 

20 h»C oW&ti9 9. 9 9%JW±-Cfc«9,F e*5ctt/N i 1 0 p p m£i 

h(DC o^Slt 9 9.9 9 9%^&SClt*#«i-rS^friliaiHlJ&ftS©» 

25 6. tf^iiEic^^^mifij^g^iiiit^-efco-c, i (nm&m 

7. n*mimm(D¥mftmm®temwt(DMmjfmxib^x, tmrnz^tmrn 
©iMit 6 5 o c c-8 o ox:xfozzk*ftmki-z*mmmm&mwo>m 
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»K&*ltf&U;fc«, H<II2l|li^iS:^J:^mfB^ B B B ^y =» 

15 (b) M&?^s^<omimmizm i &nm<D?Fm&^ mm 

20 (c) flfe^^/>^ffi_b^±ifi|L^^2^^/N 0 ^--^i/LT, ffltsmi 
(d) i&IE^3:^©mi^^l^«^©^#j<Sr-|'^-^flr* > ^tT, MSB 

25 & 1 y- f v©«nE#ita y =» ^«t?K5 1 mmmoym 1 ^— hmn 

1 mnm^mftmmzm&L, mm^^(o%2mm^%2mnM^mo^^ 
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( f )iiiiia?^^^i o^s^SSLTC o t s i i^^^-tiui!), 
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f©Co»9 9. 9 9%fil±-efc9,FeifcttN i <0^*{4 1 0 p p 

15 i4. tt^ri 1 1 ^<D¥mtimm®t&mwt<ow&-%m"?*><>x. mtzc o 
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